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METHOp_^ND DEVICE FOR PRODUC Uj^G-AN-EMBDiSSH D. WEB MAT E- 
RIAL AND PRODUCT MADE IN THIS WAY 



Ing embossed sheet material consisting of a plurality of layers, and to a sheet 
product made in this way. 



In the manufacture of paper sheet products for domestic use and simi- 



produce a greater apparent thickness, good characteristics of liquid absorb- 
ency, characteristics of softness to the touch and a decorative effect. 

The embossed sheet web material is used for the production of kitchen 
paper, toilet paper, serviettes, paper tissues, and similar. In general, this web 
material consists of two or more layers which are usually embossed sepa- 
rately from each other and subsequently joined, usually by means of an ad- 
hesive or by other methods, such as ply-bonding. Sheet products having great 
softness and thickness, and good liquid-absorption characteristics, are pro- 
duced in this way. 

The embossing and the joining of two or more layers normally takes 
place by two methods, called "tip-to-tip" and "nested" joining. In the first case, 
two layers of embossed material are joined by lamination between two em- 
bossing cylinders with parallel contra-rotating shafts. The two cylinders are 
provided with points which coincide, at least partially, in a lamination nip 
formed at the point of tangency between the two cylinders. An adhesive is 
applied to the protuberances of one of the two embossed layers to provide 
pemnanent joining to the other layer at the positions of the protuberances of 
the other layer in the areas in which the points of the two embossing cylinders 
coincide with each other. Examples of embossing machines of this type are 
described in US-A-3,41 4,459, US-A-4,978,565, US-A-5. 173.351, US-A- 
5,096,527, US-A-3,961,119, WO-A-9720687, WO-A-9720688, WO-A- 



DESCRIPTION 



Technical Reld 



The present invention relates to a method and a device for produc- 
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9720689. 

In other devices, the layers are joined in such a way that the protuber- 
ances of one layer are nested in the cavities between adjacent protuberances 
of the other layer. In this case, the two embossing cylinders are not pressed 
5 against each other at the corresponding points, and the two layers are joined 
together by lamination by means of a pressure roller which interacts with the 
surface of one of the embossing cylinders, on which both layers are supported 
as they emerge from the nip between the embossing cylinders. 

Examples of this type of embossing are described and illustrated in 
1 0 GB-A-1 ,225.440 and US-A-3,694.300. 

Normally, the em.bossing, whether of the tip-to-tip or the nested ^ype, 
^ consists of a geometrical and uniform distribution of protuberances, typically 

1=^ of frusto-conical or frusto-pyramidal shape, on the two layers. To obtain a 

^2 product with a more attractive appearance, systems in which protuberances of 

15 dissimilar shapes are combined with each other to obtain a particular design 
have been devised. For example, US-A-4,320, 162 describes an embossing 
system in which embossing consisting of a geometrical and uniform distribu- 
tion of small protuberances an^anged with a high density, forming a fine back- 
ground embossing, combined with a distribution at low density of protuber- 
20 " ances' of complex shape and of larger size, forming a decorative motif, is pro- 
duced on each of the two layers. A similar product is described in WO-A- 
9618771. 

A disadvantage of this system consists in the fact that when it is de- 
sired to change the decorative motif It is necessary to make a new pair of em- 
25 bossing cylinders, or at least one new embossing cylinder, and this requires 
the new production not only of the whole of the decorative motif but also of all 
the points of the cylinder which produce the background embossing. 
Objects of the Invention 

The object of the present invention is to provide a method and a device 
30 for producing an embossed product of the type comprising a first embossing 
and a second more widely spaced embossing consisting of decorative motifs, 
in a similar way to that described in US-A-4,320, 162, which provides a high 
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quality. 

A further object of the present invention is to provide an embossing 
device and method which enable the decorative motifs to be modified in an 
economical way. 

5 Yet another object of the present invention is to provide a method and 

a device which enable a soft product to be produced with the possibility of in- 
creasing the decorative effect of the embossing by combining it with the use 
of colored adhesives. 

It is also an object of the invention to provide an embossing device 
1 0 which can be produced in an economical way by the conversion of existing 

, ejnboasing. systems. 

Summary of the Invention 

These and further objects and advantages, which will be evident to 
persons skilled in the art from a reading of the following text, are achieved ac- 
15 cording to the invention by means of a process comprising the stages of: 

- embossing a first layer of web material previously furnished with a back- 
ground pattem made up of a first set of protuberances, so as to generate on it 
a second set of protuberances which are partially superimposed on the first 
set of protuberances and of larger dimensions and lower density than the 

20 ■ protuberances of said first set of protuberances; 

- to couple, preferably by means of gluing, a second layer to the so embossed 
first layer. 

The second layer may be smooth, embossed with a background pat- 
tern, embossed with an ornamental motif or embossed both with a back- 

25 ground pattem and an omamental motif. 

In an especially advantageous embodiment of the invention, the protu- 
berances of the second and third sets of protuberances, arranged on the first 
and second layers respectively, are generated by the same embossing cylin- 
der with which two pressure rollers interact, so that they exhibit the same 

30 density and the same arrangement and lie inside one another. In this way it is 
also possible to unite the two layers by the application of an adhesive to the 
protuberances of the third set of protuberances present on the second layer, 



wo 99/4481 4 PCT/IT99/00051 

-4- 

and then to laminate the first and second layers in the course of generating 
the second set of protuberances. The adhesive nnay be applied to all protu- 
berances of the third set or only to sonne of these, as is known per se. 

In a practical ennbodiment of the method according to the invention the 
5 first and second sets of protuberances can be generated on the first layer of 
web material by running the latter around a first pressure roller which interacts 
with a first and a second embossing cylinders. The two embossing cylinders 
comprise respectively first and second sets of points, the second set of points 
being of larger dimensions and lower density than the first set of points. 

10 The second embossing cylinder may interact with a second pressure 

.. . . roller to- ganerate.the .third set of protuberancas on the second -layer, . 

The embossing on two layers may be such as to generate the protu- 
berances of the first and third sets with approximately equal depth, that is to 
say height. Alternatively the height of the protuberances of the third set may 

15 be made greater than the height of the protuberances of the second set. In 
this way, joining the two layers generates hollow spaces which enhance the 
softness and absorption capacity of the web material. 

In another embodiment of the method according to the invention, the 
second layer may be run around the first pressure roller with which the first 

20 and second embossing cylinders interact. Contact between the second layer 
and the first pressure roller occurs downstream of the area in which the first 
layer is embossed, between the first embossing cylinder and the first pressure 
roller. By this means the second layer is embossed on the first layer between 
the first pressure roller and the second embossing cylinder which interacts 

25 with the first pressure roller. 

Another possibility involves arranging a second pressure roller around 
the second embossing cylinder and feeding a third layer of web material 
around the second pressure roller, between the latter and the second emboss- 
ing cylinder. The third layer of web material is then embossed by the genera- 

30 tion upon it of a fourth set of protuberances; the first, second and third layers 
are then laminated together between the second embossing cylinder and the 
second pressure roller. The layers can be united with an adhesive which is 
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applied to at least some of the protuberances of the second set of protuber- 
ances produced on the first layer. The gluing of the three layers occurs by the 
migration of the adhesive through the second layer toward the first layer. 

One advantageous embodiment of a device for carrying out the method 
according to the invention involves using a pressure roller interacting with a 
first and a second embossing cylinders carrying respective points on their cy- 
lindrical surfaces. The two embossing cylinders preferably have points with 
dissimilar densities, and in particular with larger dimensions and lower density 
on one and lower density and larger dimensions on the other. 

According to a different form of embodiment of the invention, there is 

provided a process comprising the stages of: .„ 

carrying out a first embossing on the two layers separately, according to a 
background pattem formed by a first set of protuberances; 
re-embossing at least one of the two layers with an ornamental motif 
having larger dimensions and a lower density than those of said back- 
ground pattem, formed by a second set of protuberances which are par- 
tially superimposed on protuberances of the first set of protuberances of 
said background pattem; and 
joining said two layers. 

In practice, the protuberances of the background pattern and the pro- 
tuberances of the ornamental motif may be made to project on the same face 
of the corresponding layer, particularly that which, in the final joined product, 
faces the interior of the product. 

In a prefen^ed embodiment of the invention, the protuberances of the 
second set, forming the ornamental motif, have a greater height than that of 
the protuberances of the first set which form the background pattern, and the 
two layers are joined together by gluing at the positions of the protuberances 
of the second set. 

To obtain a particular appearance, it is possible, according to a possi- 
ble embodiment of the process, to arrange for the layers to be joined together 
by means of a colored adhesive, so that the ornamental motif stands out from 
the background of the web material. 
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The device for producing a web material with at least two embossed 
and joined layers comprises, according to the Invention, 

a first embossing unit for a first layer and a first embossing unit for a sec- 
ond layer, said first ennbossing units generating in said first and said sec- 
5 ond layers a background pattern consisting of a first set of protuberances; 
- a second embossing unit for generating. In the first layer, an ornamental 
motif consisting of a second set of protuberances having a density lower 
than that of the first set of protuberances, which are partially superim- 
posed on said background pattern; and 
0 - joining and laminating members for joining together said first and said 
.second layers. _ . . . - . . j_ , 

Advantageously, an adhesive dispenser associated with said second 
embossing unit is provided, to apply an adhesive to at least some of the pro- 
tuberances of said first layer, and then to carry out the joining together of the 
5 two layers by gluing and lamination. 

In a particularly advantageous embodiment of the device, the joining 
and laminating members join the two layers at the positions of the- protuber- 
ances of the ornamental motif, which for this purpose have a greater height 
than the protuberances of the background pattern. 

- In a possible embodiment of the device, each of the first two emboss- 
ing units for the first and the second layers comprises a pair of embossing 
rollers, one of which is provided with points while the other is provided with a 
yielding surface; alternatively, each (or at least one) comprises a pair of rollers 
made from steel or other hard material. 

The joining and laminating members consist, for example, of an em- 
bossing cylinder of the second embossing unit and a marrying roller, said em- 
bossing cylinder being provided with points for generating the second set of 
protuberances forming the ornamental motif. 

In a different embodiment of the device according to the present inven- 
tion, the first embossing unit for the first layer comprises a pair of embossing 
rollers; the second embossing unit comprises an embossing cylinder, provided 
with points for generating the second set of protuberances forming said orna- 
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mental motif, and interacting with a pressure roller; and the first embossing 
unit for the second layer comprises a further embossing cylinder provided with 
points and interacting with a pressure roller having a yielding surface. In this ^ 
case, the joining and laminating members may consist of the embossing cyl- 
5 inder of the second embossing unit for the first layer and of said further em- 
bossing cylinder for the second layer, which fomn between them a lamination 
area in which the points of the two embossing cylinders interact to join the two 
embossed layers. 

The invention also relates to a sheet material formed by at least two 
10 embossed and joined layers, characterized in that the first of said layers com- 
^. prise-*? a. background embossing consisting of .a first set of protuberances and - - 
a second embossing formed by a second set of protuberances forming an or- 
namental motif, the protuberances of said second set having larger dimen- 
sions and a lower density than said first set of protuberances, the protuber- 
15 ances of the second set being superimposed on the protuberances of the first 
set; and in that said second layer comprises at least one background emboss- 
ing consisting of a set of protuberances. ^ 

Further advantageous characteristics and embodiments of the method, 
the device and the product according to the invention are described below 
20 - and indicated in the attached dependent claims. 
Brief Description of the Drawings 

A clearer understanding of the invention will be gained by examining 
the description and the attached drawings which show practical illustrative 
embodiments of the invention. More particularly: 
25 Fig.1 shows a diagram of a device for implementing the method accord- 

ing to the invention in a first embodiment; 

Figs. 1 A and 1 B show enlarged details from Fig.1 ; 
Fig. 2 shows a highly enlarged diagrammatic cross section of the prod- 
uct produced by the device shown in Fig.1 ; 
30 Fig.3 shows diagrammatically a device for implementing the method 

according to the invention in another embodiment; 

Figs.SA and SB show enlarged details of Fig. 3; 
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Fig. 4 shows a highly enlarged diagrammatic cross section of the prod- 
uct produced by the device shown in Fig. 3; 

Fig. 5 shows a diagram of a device for implementing the method ac- 
cording to the invention, in another embodiment; 
5 Fig.6 shows a diagram of a further embodiment of the embossing de- 

vice according to the invention; 

Figs.6A and 6B show enlargements of details of ng.6; 
Fig.7 shows an enlarged section through a product which can be made 
with the device in Fig.6; 
1 0 Fig.8 shows a diagram of a further embodiment of the device according 

- - to the invention; . 

Fig.BA shows an enlargement of a detail of Fig.B; 
Fig.9 shows an enlarged section through a product which can be made 
ra with the device in Fig.B; 

fy 1 5 Fig.1 0 shows a diagram of a further embodiment of the device accord- 

ing to the invention; 

Figs.lOA and 10B show enlargements of details of Fig.10; 
Fig.11 shows an enlarged section through a product which can be 
made with the device in Fig.10; 
20 Fig. 1 2 shows a front view of a portion of web material produced by the 

method and device according to the present invention; 

Fig.13 shows a diagram of a further embodiment of the invention; 
Figs.1 3A and 1 3B show enlarged details of Fig.1 3; and 
Fig.1 4 shows an enlarged section through a sheet product having an 
25 embossed layer and a smooth layer joined to it. 

Detailed Descriptinn of the Preferred Embodiments of the Invention 

Shown in Figs. 1, 1 A, 1B and 2 is a first embodiment of the invention. 
The device here comprises a first embossing cylinder 1 and a second em- 
bossing cylinder 3. The two embossing cylinders 1 and 3 have respective 
30 points marked 1 P and 3P in the enlarged diagrammatic illustrations shown in 
Figs. 1A and IB, respectively. The points 1P have smaller dimensions and 
greater density than the points 3P. 
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Interacting with the two embossing cylinders 1 and 3 is a first pressure 
roller 5 covered with a covering 5A of yielding material, e.g. rubber. Also inter- 
acting with the second embossing cylinder 3 is a second pressure roller 7 
which is likewise covered with yielding material 7A. The embossing cylinder 3 
is also provided with a dispenser of adhesive to which the general reference 9 
is given. This is of a type known per se and is not described in greater detail. 

The embossing cylinders 1 and 3 and the pressure rollers 5 and 7 are 
an-anged (in the example illustrated) in such a way that their respective axes 
are aligned in a vertical plane, although this is not obligatory. 

The operation of the device described thus far is as follows. A first layer 
of \v8b- materia!,- for example a laye.r of tissuo papsr, marked V1, is fed to the 
first embossing cylinder 1, around it and on to the first pressure roller 5. Be- 
tween the embossing cylinder 1 and the pressure roller 5 the layer 1 is 
squeezed and embossed on the points 1 P of the embossing cylinder 1 . Simi- 
lariy a second layer V2 of paper material is fed around the second pressure 
roller 7 and embossed between the second pressure roller 7 and the second 
embossing cylinder 3. ^ 

The first layer V1 is then run around the first pressure roller 5 to the nip 
between the latter and the second embossing cylinder 3. where the layer V1 
is lairfbn top of the layer V2 fed to the lamination nip between the first pres- 
sure roller 5 and the second embossing cylinder 3. Consequently the first 
layer VI is re-embossed between the first pressure roller 5 and the second 
embossing cylinders, thereby receiving an embossed pattern by the action of 
the points 3P, with a lower density and a larger dimension than that of the 
background pattern generated on the same layer V1 by the points 1 P of the 
first embossing cylinder 1. An adhesive C having been applied to the protu- 
berances generated on the layer V2 by the second embossing cylinder 3 be- 
fore the layers VI and V2 are joined, in the lamination nip between the sec- 
ond embossing cylinder 3 and the first pressure roller 5. the two layers also 
become stuck to each other. The adhesive may be dispensed by the dis- 
penser 9 on only some or on all of the protuberances generated on the sec- 
ond layer V2 by the second embossing cylinder 3. 
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The resulting product is shown diagrammatically in Fig. 2 where V1 and 
V2 again denote the first and second layers, respectively. The layer V1 com- 
prises a first set of protuberances P2 of smaller dimensions and greater den- 
sity, defining a background pattern, and a second set of protuberances 
marked P4, of greater dimensions and lower density. The protuberances P2 
are generated by the points 1 P of the first embossing cylinder 1 , while the 
protuberances P4 are generated by the second embossing cylinder 3. Both 
sets of protuberances are produced by the pressure of the pressure roller 5 
against the respective embossing cylinders 1 and 3. As can be seen in the 
diagram, Fig. 2, at the protuberances P4 the protuberances P2 which origi- 
nally covered the entire surface of the layer VI have bsen squeezed and 
largely removed. The second layer V2 comprises a third series of protuber- 
ances P6 generated by the second embossing cylinder 3 and therefore posi- 
tioned with the same an-angement as the protuberances P4 on the layer V1 . 
The protuberances P6 of the third set lie inside the protuberances P4 of the 
second set and are glued to the latter by the adhesive C applied by the dis- 
penser 9. ^ 

As can be seen in the diagram. Fig. 2, the depth to which the protuber- 
ances P6 are embossed is greater than the depth to which the protuberances 
P4 are embossed. This can be done by using a covering 5A for the first pres- 
sure roller 5 that is not as yielding as the covering 7A of the second pressure 
roller 7 and/or different pressures. In this way, by joining together the layers 
V1 and V2, hollow spaces S are left between the two layers in the cavities 
between adjacent protuberances P6 and P4. 

Figs.3, 3A, 3B and 4 Illustrate a different embodiment of the invention. 
Here, the device (illustrated in Figs. 3, 3A and 38) again has a first embossing 
cylinder marked 101, a second embossing cylinder marked 103. a first pres- 
sure roller marked 105 and fitted with a yielding covering 105A, and a second 
pressure roller 107 fitted with a yielding covering 107A. 

Once again the axes of the two cylinders 101 and 103 and of the two 
rollers 105 and 107 are in vertical alignment. The embossing cylinder 101 in- 
teracts with the pressure roller 105, while the latter interacts in tum with the 
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embossing cylinder 103, which also interacts with the pressure roller 107. The 
embossing cylinder 103 is provided with a dispenser of adhesive 109. 

As shown in the enlarged detail, Fig. 3A, the first embossing cylinder 
101 carries protuberances 101 P. while (see Fig. 3B) the second embossing 
cylinder 103 carries points 103P of larger dimensions and lower density than 
the points 1 01 P of the first embossing cylinder 101. 

The device described thus far operates as follows. A first layer V1 of 
web material is fed between the first embossing cylinder 101 and the first 
pressure roller 105, causing it to be embossed with a first set of protuber- 
ances having high density and small dimensions which form a background 
pattern.- The- first layer A^1,- now-^smbosssd,-is TL'^ around the first pressure - 
roller 105 and a second layer V2 is laid against it. The two layers VI (which is 
already embossed) and V2 (which is still smooth) are then fed into the nip 
between the second embossing cylinder 103 and the first pressure roller 105. 
In this way the two layers VI and V2 receive an additional embossing defined 
by a second set of protuberances (on the layer VI) and by a third set of pro- 
tuberances (on the layer V2) of larger dimensions and lower density*thah the 
protuberances previously fomned on the layer VI, The protuberances of the 
second and third sets are generated by the points 103P of the second em- 
bossing cylinder 103. 

On the more projecting surface of the protuberances of the second set, 
generated on the outer layer VI , an adhesive is applied by the dispenser 109, 
while the two layers VI and V2 are run around the second embossing cylinder 
103. A third layer V3 is fed into the nip between the second embossing cylin- 
der 103 and the second pressure roller 107 and is joined to the layers VI and 
V2, the three layers being laminated together in the nip between the second 
cylinder 103 and the second pressure roller 107. 

In the lamination nip between the second embossing cylinder 103 and 
the second pressure roller 107 the three layers are laminated together so that 
the adhesive C migrates through the thickness of the layer VI toward the 
layer V2. The result of this is that all three layers VI . V2 and V3 are glued to- 
gether forming the embossed sheet product. 
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The product obtained is illustrated diagrammatically in the enlarged and 
diagramnnatic cross section, Fig. 4, where the layers are again marked VI , V2 
and V3. PI 02 denotes the protuberances of the first set of protuberances 
generated by the first embossing cylinder 101 and by the first pressure roller 
105 on the layer VI. PI 06 denotes the protuberances of the third set of pro- 
tuberances generated on the second layer V2 by the first pressure roller 1 05 
and second embossing cylinder 103. PI 04 denotes the protuberances of the 
second set of protuberances generated on the layer VI by the first pressure 
roller 105 and second embossing cylinder 103. Lastly, PI 08 denotes the pro- 
tuberances of the fourth set of protuberances generated by the second pres- 
sure roller 107 and second embossing cylinder 103 on. the layer V3. The letter 
C denotes the adhesive applied by the adhesive dispenser 1 09 to the outer 
surface of the protuberances PI 04 of the layer VI . 

Fjg.5 diagrammatically shows another embodiment of a device for im- 
plementing the method according to the present invention. This embodiment 
is a modification of the device seen in Fig. 1 , and parts identical or corre- 
sponding to those of the device seen in Fig. 1 are given the same reference 
number. 

The device shown in Rg.5 differs from that of Fig.1 in that the first 
pressure roller 5 interacts only with the second embossing cylinder 3 and not 
with the first embossing cylinder 1 . The first embossing on the layer VI is in 
this case produced by a first embossing cylinder 1' interacting with another 
pressure roller 5'. As a consequence of this, the protuberances P2 that are 
generated on the layer extend toward the middle of the web material, thus 
making for greater softness and less roughness of the final material compared 
with that produced by the device seen in Rg.l . 

With reference to Figs.6 and 7, a first embodiment of the invention will 
be described. The device comprises a first embossing unit for a first layer VI , 
consisting of a pair of embossing rollers 301 , 303, the first of which is a steel 
cylinder provided with a plurality of points 301 P (see the detail in Fig.SA). The 
second roller 303 is a roller covered with yielding elastic material, for example 
rubber. 
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The device also comprises a further embossing unit for a second layer 
V3, consisting of a pair of embossing rollers 305, 307, the first of which is a 
steel roller provided with points 305P similar to the points 301 P of the roller 
301 , while the second is a roller covered with a yielding material. 

Alternatively, one or both of the embossing units 301, 303 and 305, 
307 may comprise two steel rollers, provided with points and depressions, in a 
known way. 

The points of the rollers 301 and 305 are of simple geometric shape, 
for example frusto-conical or frusto-pyramidal, and are arranged with a density 
ranging from 10 to 100 points per cm^. They produce an embossing forming a 
background pattern on the layers V-1 and A'S^sf web materia! which are made 
to pass through the pairs of rollers 301 , 303 and 305, 307. 

The device also comprises a second embossing unit for the first layer 
VI , consisting of an embossing cylinder 309 provided with a plurality of points 
309P having larger sizes and more complex shapes than those of the points 
of the rollers 301 and 307, which form a second set of protuberances forming 
an ornamental motif on the layer VI. The embossing cylinder 309 Interacts 
with a pressure roller 31 1 covered with a yielding material, for example rubber, 
and a marrying roller 313 which may be made from a hard material, for ex- 
ample steel, or a moderately yielding material, for example hard rubber, or an 
elastically yielding material like that of the roller 303. An adhesive applicator 
315, of a known type, is also provided. 

The operation of the described device is as follows. The two layers VI 
and V3 are fed respectively to the first embossing unit 301 , 303 and to the 
further embossing unit 305, 307, and undergoes a first background emboss- 
ing, carried out by the points 301 P of the roller 301 and by the equivalent 
points 305P of the roller 305 (see the detail in Fig.6B), which generate a first 
set of protuberances PI and P3 on each layer (see Fig.7). After the pair of 
rollers 301, 303, the layer VI is fed to the second embossing unit 309, 311 
and for this purpose is run around the pressure roller 31 1 and then around the 
embossing cylinder 309. The pressure with which the pressure roller 311 
presses against the surface of the embossing cylinder 309 causes a second 
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embossing of the layer VI , with a motif having a lower density and consisting 
of the points 309P, which have a greater height than the points 301 P and 
305P. This prevents damage to the embossing between the points 309P gen- 
erated in the layer VI by the rollers 301 and 303. 

The layer V3 embossed by the corresponding first embossing unit 305, 
307 is run around the embossing cylinder 309, where it is placed on the layer 
VI which has previously been provided with adhesive by the gluing device 
315 on the furthest projecting surface of the layer, in other words on the outer 
surfaces of the points 309P. 

The two layers VI and V3 bearing on the surface of the embossing 
cyiinder.30a-are then laminated between the embossing cylinder 309 and the 
marrying roller 313 in such a way as to cause them to adhere to each other 
and to produce the final web material N. In the lamination area, the emboss- 
ing of the layer V3 where it meets the points 309P of the embossing cylinder 
309 is practically removed by the squeezing action. The layer V3 is thus sub- 
stantially flat at the positions of the protuberances P5. 

The result of the process described above Is represented schematically 
In Fig.7, which shows a greatly enlarged section through the web material N, 
orthogonal to the surface of the material. PI and P3 indicate the protuber- 
ances of a first set formed In the layers V1 and V3 by the corresponding first 
embossing units 301 , 303 and 305, 307 respectively. P5 indicates a protuber- 
ance of the second set of protuberances generated in the layer V1 by the 
points 309P of the embossing cylinder 309 of the second embossing unit 309, 
311. The layer V3 is squeezed where it meets this protuberance PS and the 
protuberances P3 are substantially removed or at least greatly reduced. The 
two layers VI and V3 are glued together at the positions of the protuberances 
P5, which project further than the protuberances P1, to which the adhesive is 
not dispensed by the dispenser 315. 

In the case In which the roller 313 is covered with a more yielding ma- 
terial, the resulting product has the appearance shown in Fig.11, with the 
layer V3 deformed outward at the positions of the protuberances P5. 

Fig. 12 shows a plan view of a portion of web material produced by the 



wo 99/4481 4 PCT/IT99/00051 

- 15- 

described process, seen from the side of the layer V1 . The larger protuber- 
ances indicated by P5 form a decorative design (a flower design in the illus- 
trated example), while the protuberances PI form a dotted background. 

Fig.8 shows a further embodiment of the device according to the in- 
vention. In this embodiment, a first embossing unit for the layer V1 is pro- 
vided, and consists of a pair of embossing rollers 401 , 403, equivalent to the 
first embossing unit 301 . 303. The roller 401 is made from a hard material, for 
example steel, and has a plurality of points similar to the points 301 P, while 
the roller 403 is covered with yielding rubber. In this case also, there is no 
reason why rollers 401 , 403 both made from steel should not be used. 

After the pair of rollers 401, 403 there i-s a second embossmg unit for 
the first layer VI , comprising an embossing cylinder 409, equivalent to the 
embossing cylinder 309 in Fig.6, interacting with a first pressure roller 411 
covered with yielding material. The embossing cylinder 409 interacts with a 
further embossing cylinder 421 which forms, with the embossing cylinder 409, 
a lamination nip. The further embossing cylinder 421 has a plurality of points 
421 P whose dimensions and density substantially correspond to those* of the 
embossing roller 401 (see the enlargement in Fig.BA), 

The further embossing cylinder 421 interacts with a second pressure 
roller 423 covered with yielding material, for example rubber, in a similar way 
to the pressure roller 41 1 . The embossing cylinder 421 and the pressure roller 
423 form the first embossing unit for the second layer V3. 

The number 415 indicates a gluing device similar to the gluing device 
315 in Fig.6, interacting with the embossing cylinder 409. 

The first layer VI of web material is made to pass between the rollers 
401, 403 of the first embossing unit, to undergo a first background embossing 
with a first set of protuberances with a density of the order of 10-100 points 
per cm . The layer VI embossed In this way is made to pass into the second 
embossing unit, consisting of the pressure roller 41 1 and the embossing cyl- 
inder 409 which has a plurality of points 409P equivalent to the points 309P of 
the embossing cylinder 309 in Fig.6. The second embossing unit 409, 41 1 
generates in the layer V1 a second set of protuberances forming the oma- 
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mental motif. 

The second layer V3 is made to pass through the further embossing 
unit for the second layer, consisting of the embossing cylinder 421 and the 
pressure roller 423, and is embossed here by the points 421 P to form on it a 
set of protuberances forming the background pattern. 

In the lamination nip between the two embossing cylinders 409, 421 
the two layers VI , V3 are joined together by the action of the lamination car- 
ried out by the pressure of the points 421 P of the embossing cylinder 421 on 
the points 409P of the embossing cylinder 409. The product which is thus 
obtained is illustrated schematically in the section in Fig.9, where PI and P3 
indicate, respectivelv, the protuberances of the first set of orotuberannRs nen- 
erated by the first embossing unit 401 , 403 for the first layer VI , and the pro- 
tuberances of the first set of protuberances generated by the embossing unit 
421, 423 in the second layer. P5 indicates one of the larger protuberances of 
the second set of protuberances forming the ornamental motif which is gen- 
erated by the second embossing unit 409, 41 1 for the first layer. The appear- 
ance of the product when looking towards the layer VI is again that shown In 
Fig.12. 

Fig.1 0 shows schematically still a further embodiment of the device ac- 
cording to the invention. In this case, the numbers 201 and 203 indicate the 
first embossing unit for the first layer V1 , comprising a pair of embossing roll- 
ers, where the roller 201 is made from steel or other hard material and is pro- 
vided with points 201 P (see the enlargement in Fig.lOA), while the roller 203 
is covered with elastically yielding material. The numbers 205 and 207 indi- 
cate a pair of embossing rollers equivalent to the rollers 305, 307 in Fig.6, the 
roller 205 being made from steel or other hard material and provided with 
points 205P {see the enlargement In Fig.6B), while the roller 207 is covered 
with elastically yielding material. The rollers 205, 207 fomn the further emboss- 
ing unit for the second layer. In this case also, the first two embossing units 
201, 203 and 205, 207 may consist of pairs of rollers made from hard material 
and provided with corresponding points. 

A second embossing unit for the first layer VI , comprising an emboss- 
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ing cylinder 209 provided with points 209P similar to the points 409P and 
309P, is located after the embossing units 201 , 203 and 205, 207 for the first 
and second layers VI , V3. The embossing cylinder 209 interacts with a first 
and a second pressure rollers 21 1 , 21 3 covered with elastically yielding mate- 
rial. 

The first layer VI is embossed by the corresponding embossing unit 
201 , 203 and is provided with a first set of protuberances PI forming the 
background pattern, while the second layer V3 is embossed in a similar way 
by the corresponding embossing unit 205, 207 and is provided with a corre- 
sponding first set of protuberances P3 forming the background pattern. 

The layer V1 embossed in this way is passed through the second em- 
bossing unit consisting of the pressure roller 21 1 and the embossing roller 
209, whose points 209P generate the second set of protuberances P5 having 
greater heights and extensions than the protuberances PI of the first set, and 
having a lower density. The points 209P substantially eliminate the protuber- 
ances PI in the area of superimposition, by the squeezing action. 

The layer V3 is then joined to the layer VI in the lamination nip be- 
tween the embossing cylinder 209 and the pressure roller 213, where the two 
layers are glued to each other by means of the adhesive applied by the dis- 
penser 21 5 to the portions of the surface of the layer VI bearing on the points 
209P. 

The resulting product is shown schematically in the enlarged section in 
Fig.1 1. By contrast with the product in Fig.7, that in Fig.1 1 shows an emboss- 
ing of the layer V3 at the positions of the protuberances P5 and therefore of 
the points 209P of the cylinder 209, owing to the yielding nature of the cover- 
ing of the pressure roller 213. The appearance of the product when looking 
toward the layer VI is again similar to that in Fig.1 2. If the pressure roller 213 
has a harder surface, made fpr example from steel or hard rubber, the result- 
ing product will have the appearance shown in Fig.7. 

Fig.1 3 shows a variant of the diagram in Rg.6, in which identical or cor- 
responding parts are indicated by the same reference numbers. In this em- 
bodiment, the embossing roller 303 has been dispensed with, and the em- 
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bossing roller 301 interacts with the pressure roller 31 1 . The axes of the roll- 
ers 301, 31 1 and of the embossing cylinder 309 are thus aligned in a vertical 
plane. In this configuration, one roller is dispensed with. The configuration 
shown in Figs.8 and 10 may be modified in a similar way. 

As is clearly shown by the preceding description, the ornamental motif 
formed by the second set of protuberances P5 is generated, in all cases, by a 
cylinder different from that which generates the first set of protuberances PI 
of the background pattern. Consequently, when the ornamental motif is to be 
replaced, in order to customize the product for example, or to meet particular 
market requirements, it is not necessary to construct a new complex cylinder 
having the points which . generate_the . background pattern and also the poi.nts 
which generate the ornamental motif. Instead, it is sufficient to change the 
embossing cylinder (309, 409; 209) which generates the second set of protu- 
berances P5, while the rollers which generate the background patterns on the 
two layers remain the same. In an even more advantageous way, the points 
309P, 409P, 209P may be formed by replaceable inserts which can be ap- 
plied in a removable way to a cylinder which does not have to be replaced. 
Alternatively, the cylinder 309, 409, 209 may have a replaceable outer cylin- 
drical sleeve on which the corresponding points are applied. In this way, it is 
only necessary to replace the outer sleeve to change the omamental motif 
formed by the second set of protuberances P5 in the web material. 

Fig. 14 shows an enlargement of a section through a web material 
which can be produced with one of the illustrated devices, by making the layer 
V3 pass outside the corresponding first embossing unit 305, 307 or 421, 423 
or 205, 207. In this way, the layer V3 remains smooth and is joined to the 
layer VI at the positions of the protuberances P5, for example by means of a 
colored adhesive C, to obtain a better decorative effect. 

It is to be understood that the drawing shows only an example provided 
solely as a practical demonstration of the invention, and that this invention 
may vary in its forms and arrangements without departure from the scope of 
the guiding concept of the invention. The presence of any reference numbers 
in the attached claims has the purpose of facilitating the reading of the claims 
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with reference to the description and to the drawing, and does not limit the 
scope of protection represented by the claims. 



